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WHAT WE CLAIM IS: 

1. A zoom lens system comprising, in order from an 

object side of said zoom lens system, a first lens group 

having positive refracting gower and designed to be fixed 

during zooming, a second lens group having negative refract- - 

I 

ing power : and designed to move from the object side to an 
image plane side of the zoom lens system for zooming from a 
wide-angle end to a telephoto Wnd of said zoom lens system, a 
third lens group having positive refracting power and 
designed to move from the imagel plane side to the object side 
for zooming from the wide-ang^ Vend 

a fourth lens group having /pos it ][.ve refracting power and 



to the telephoto end, and 



designed to be movable for zooming, wherein the following 



conditions are satisfied: 



\ 



0.5 < 



2,5 



< f B(r 



< 1 ,2 •••(!) 
8 mm • • • ( 10 ) 

where Fi is a focal length of"*-a^T^i-\th lei^s group and fB(min) is 
a length, as calculated on an air Basis, of a final surface 
of a lens having power in said zoom\ lens system to an image 
plane of said zoom lens system, representing a figure at 
which said zoom lens system becomes shortest in a whole 
zooming space. 

2. A zoom lens system comprising, in order from an 
object side of said zoom lens system, \ a first lens group 
having positive refracting power and designed to be fixed 
during zooming, a second lens group having negative refract- 
ing power ~ and designed to move from tl^ object side to an 
image plane side of said zoom lens system for zooming from a 



wide-angle end to a telephotb end of said zoom lens system, a 
third lens group having positUve refracting power and 
designed to move from the image plane side to the object side 
for zooming from the wide-angl^end to the telephoto end, and 
a fourth lens group having positlive refracting power and 
designed to be movable for zooming, wherein the following 
conditions are satisfied: \ 

0.49 \ |L3/L2| < 1 • • • (2) 

2.5 mm < fB(mih) < 4.8 mm (10) 
where Li is an amount of movement an i-th lens group from 
the wide-angle end to the telephot^ end and f&<^n) is a 
length, as calculated on an air bas[is, of a fin^ surface of 
a lens having power in said foom le^s system to aSn image 
plane of said zoom lens system, n 
which said zoom lens system become 
zooming space. \ 

3. A zoom lens system Vomprisin^, in order from an 
object side of said zoom lens sy^^tenrt^a first lens group 
having positive refracting power and \de signed to be fixed 
during zooming, a second lens group hkving negative refract- 
ing power and designed to move from tihe object side to an 
image plane side of said zoom lens system for zooming from a 
wide-angle end to a telephoto end of said zoom lens system, a 
third lens group having positive refradting power and 
designed to move from the object side ti> the image plane side 
for zooming from the wide-angle end to tlhe telephoto end, and 
a fourth lens group having positive refracting power and 



ilClU- OLl. 

o ^n i] 
esentimg a figure at 



shorte 




J, 



in a whole 
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designed to be movable for pooming, wherein the following 
conditions are satisfied: 

2 A (F3.4w)/IH. ; < 3.3 • • • (3) 

2 . 5 mm ^ f B(inin) < 4.8 mm • • • ( 10 ) 



where (F3.4w) is a composite f 
forth lens groups at the wide 



cal length of the third and 
-angle end, IH is a radius of an 



basis, of a final surface of 



image circle, and fB(min) is a length, as calculated on an air 



lens having power in said zoom 



lens system to an image plane \of said zoom lens system, 

representing a figure at which! said zoom lens system becomes 

shortest in a whole zooming spc 

4. A zoom lens systepr^cd^mprising, ^n order from an 

object side of said zoom yons system, a firs^ lens group 

having positive refracting powe:^, a second lens group having 

\ 

negative refracting pow^r and de^sigyi^d to mo\je from the 

plane si^e /of \ said zoom lens system 

hoto end of said zoom 
ving "^sitive refracting 



object side to an image 
for zooming a wide-angl 
lens system, a third lens 



end to 



jrouR/ 



power and a fourth lens group haviLng positive refracting 
power and designed to be movable tor zooming, wherein said 
third lens group comprises, in order from an object side 
thereof, a positive lens component^ convex on an object side 
thereof and a cemented lens consisting of a positive lens 
element convex on an object side ttiereof and a negative lens 
element concave on an image plane side thereof, and both the 
object-side positive lens component \and the cemented lens in 
said third lens group are held in a lens barrel while the 
object-side convex surfaces thereof aput peripherally or at 
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peripheral several spots agaLLnst said lens barrel, and the 
following condition is satis i^ied: 

2 . 5 ram < \f B(min) < 4.8 mm • • • ( 10 ) 

where fB(min) is a length, as ca\Lculated on an air basis, of a 
final surface of a lens having teower* in said zoom lens system 
to an image plane of said zoom lens system, representing a 
figure at which said zoom lens ^ystem becomes shortest in a 
whole zooming space, 

5. A zoom lens system conlprising, in order from an 
object side of said zoom lens system, a fi rst lens group 
having positive refracting powe^?^nd designehv to be fixed 
during zooming, a second lens/groap having negative refract- 



ing power j and designed to m 
image plane side of the zoon 



)ve f] 



iom the object\ side to an 
lens system for zooming from a 
wide-angle end to a telephoto end of saaa zoom lens system, a 
third lens group having posi\:ive refracting power and 
designed to move from the imabe plahe' side^. to the object side 
for zooming from the wide-angle etid\ to the telephoto end, and 
a fourth lens group having positive tefracting power and 
designed to be movable for zooming, yherein the following 
conditions are satisfied: 

0.5 < |F2/El3| < 1.2 • • • (1) 

0.49 < |L3/t2 1 < 1 • • • (2 ) 

2.5 mm < fB(min) <|4.8 mm (10) 
where Fi is a focal length of an i-th Lens group, Li is an 
amount of an i-th lens group from the to the 

telephoto end, and fB(inin) is a length, as calculated on an air 
basis, of a final surface of a lens having power in said zoom 



lens system to an image plane of said zoom lens system, 
representing a figure at whiah said zoom lens system becomes 
shortest in a whole zooming space. 

6. A zoom lens system qpmprising, in order from an 
object side of said zoom lens sVstem, a first lens group 
having positive refracting power and designed to be fixed 
during zooming, a second lens group having negative refract- 
ing power i and designed to move, from the object side to an 
image plane side of the zoom ler^ system for zooming from a 
wide-angle end to a telephoto enfl of said zoom lens system, a 
third lens group having positive refr:acJting power and 
designed to move from the image^iane side tbt the object side 
for zooming from the wide-angGLe ena to the telephoto end, and 
a fourth lens group having ppsitiv^ refracting power and 
designed to be movable for zboming,\ wh^r^in the following 
conditions are satisfied: 

0.5 < |F2jf/3| <\l.2 •••(!) 
2 < ^F3.4wl/iIH ; < 3.3 ••• (3) 

2.5 mm < fB(min) Y 4.8 mm (10) 
where Fi is a focal length of an i-tH lens group, (F3.4w) is a 
composite focal length of the third and forth lens groups at 
the wide-angle end, IH is a radius ofl an image circle, and 
fB(iTiin) is a length, as calculated on an air basis, of a final 
surface of a lens having power in said zoom lens system to an 
image plane of said zoom lens system, representing a figure 
at which said zoom lens system becomes \shortest in a whole 
zooming space. 



7, A zoom lens system Icomprising, in order from an 
object side of said zoom lensi system, a first lens group 
having positive refracting power and designed to be fixed 
during zooming, a second lens garoup having negative refract- 
ing power ; and designed to move! from the object side to an 
image plane side of the zoom lens system for zooming from a 
wide-angle end to a telephoto end of said zoom lens system, a 
third lens group having positive Irefracting power and 
designed to move from the image olane side to the object side 
for zooming from the wide-angle end to the telephoto end, and 
a fourth lens group having posit^-^ refracti^ng power and 
designed to be movable for zog^tdrigl, wherein t\e following 
conditions are satisfied: 

IL3/L2 1/1 < 1 • • • (2 ) 

(3) 

2,5 mm \^ fB(minj[ </4.8^ mm (10) 
where Li is an amount of mov^ent ol£^ an i-U:h lens group, 
(F3.4W) is a composite focal length of the ttiird and forth lens 
groups at the wide-angle end, IH isl a radius of an image 
circle, and fB(min) is a length, as calculated on an air basis, 
of a final surface of a lens having Ipower in said zoom lens 
system to an image plane of said zoom lens system, 
representing a figure at which said zoom lens system becomes 
shortest in a whole zooming space, 

8. A zoom lens system comprising, in order from an 
object side of said zoom lens system,! a first lens group 
having positive refracting power and designed to be fixed 
during zooming, a second lens group having negative refract- 



ing power and designed to move from the object side to an 
image plane side of the zoomVLens system for zooming from a 
wide-angle end to a telephotoXend of said zoom lens system, a 
third lens group having positive refracting power and 
designed to move from the imageiplane side to the object side 
for zooming from the wide-angle pnd to the telephoto end, and 
a fourth lens group having positjive refracting power and 
designed to be movable for zoomigig, wherein the following 
conditions are satisfied: 

0.5 <^-^^/F3| OSL. 2 (1) 
0y^9 <\|L3/L2| < i\ (2) 
r)/IH| < 3.3\ • • • (3) 

2.5 ^ < fB(miil) <4.8mm •••(10) 



where Fi is a focal lengt 
amount of movement of an 



1 of an i-\th group, Li is an 



tL-th lens Igroi 



(F3.4W) IS a 



composite focal length of ithe third and forth lens groups at 
the wide-angle end, IH is a\^adiu^/Df an iLmage circle, and 
fB(min) is a length, as calculated on an air basis, of a final 
surface of a lens having power in said zoom lens system to an 
image plane of said zoom lens system, representing a figure 
at which said zoom lens system becomes shortest in a whole 
zooming space. 

9. The zoom lens system according to any one of claims 
1, 2, 3, and 5 to 8 , which further satisfies the following 
condition: 

0 . 6 < 1 F2\/F3 I < 1 • • • ( 4 ) 

where Fx is the focal length of an i-tbi lens group. 



10. The zoom lens system according to any one of claims 
1, 2, 3, and 5 to 8, wherein skid fourth lens group is moved 
in an optical axis direction fcV focusing, 

11. The zoom lens system according to any one of claims 
1, 2, 3, and 5 to 8, which furthe^: satisfies the following 
condition: 

0.3 < |fe'3/F4| < 0.8 • • • (5) 

where Fi is the focal length of an\i-th lens group. 

12. The zoom lens system accprdingtoany one of claims 
1, 2, 3, and 5 to 8, which f urtherjp^isf ies the\f ollowing 
condition: 

/b.4 <l |p2T| < 1 1 • • • (6) 

where P2t is a transverse magrjfif icat^on of the secoid lens 
group . 

13. The zoom lens system accor||Cling -^o^any one of claims 
1, 2, 3, and 5 to 8, wherein \said fourth /lenp group consists 
of one positive lens element. 

14. The zoom lens systemX^cor^i 
1, 2, 3, and 5 to 8, wherein said thitd lens group consists 
of three lenses elements or a positivp lens element, a 
positive lens element and a negative 
from an object side thereof. 

15. The zoom lens system accordjLng to any one of claims 
1, 2, 3, and 5 to 8, wherein at least 
third lens group is defined by an aspHerical surface, 

16. The zoom lens system according to any one of claims 
1, 2, 3, and 5 to 8, wherein at least bne surface in said 
fourth lens group is defined by an aspnerical surface. 



!.ens element in order 



ing to any one of claims 



one surface in said 
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17. The zoom lens systep according to any one of claims 
1, 2, 3, and 5 to 8, wherein at least one surface in said 
second lens group is defined by an aspherical surface. 

18. A zoom lens system comprising, in order from an 
object side of said zoom lens svstem, a first lens group 



and designed to be fixed 
:5up having negative refract- 
Erom the object side to an 



having positive refracting power 
during zooming, a second lens gr 
ing power , and designed to move 
image plane side of the zoom lens system for zooming from a 
wide-angle end to a telephoto end^of— sa-id^zoom lens system, a 
third lens group having posij^dive Irefracting ^ower and 
designed to move from the ^mage pp.ane side to\the object side 



angle end to th^ telephoto end, and 
positi\fe refrecting power and 

, wheresin said first lens 
element, a lens element 
saia second lens group 
nt, and^the following 




for zooming from the wide- 
a fourth lens group havinq 
designed to be movable fo 
group consists of one posi 
located nearest to the obje 
is defined by a negative lens 
conditions are satisfied: 

V21 < 40 • • • ( 7 ) 

2.5 mm < fB(min) |< 4.8 mm ••• (10) 

where V21 is an Abbe's number of saicfi negative lens element 

located nearest to the object side in said second lens group, 
and fB(min) is a length, as calculated on an air basis, of a 
final surface of a lens having powerl in said zoom lens system 
to an image plane of said zoom lens system, representing a 
figure at which said zoom lens systeir^ becomes shortest in a 
whole zooming space. 
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19. The zoom lens system according to claim 18, which 
satisfies the following condit^ion: 

V21 < 35 • • • (8) 

20. The zoom lens system ^according to any one of claims 
1, 2, 3, and 5 to 8 , wherein a lens element located nearest 
to the object side in said second] lens group is defined by a 
negative lens element, and the fojLlowing condition is 
satisfied: 



where V21 is an Abbe ' s number of 
located nearest to the object/side 

21. The zoom lens syst/em 
satisfies the following coni 



acc 



V21 < 40 • • • ( 7 ) 

id negative lens element 
in said second lens group. 
)rding to claim 20, which 



lition: 



where V21 is the Abbe ' s numb 
located nearest to the objec\b side 



V2i/f 35 • • • (8) 

sr of salid nfedative lens element 
saip second lens group. 



22. The zoom lens systeftw^acpcJ^ding Vo^any one of claims 
1, 2, 3, 5 to 8, 18 and 19, wherein paid third lens group 
comprises, in order from an object side thereof, a positive 
lens component convex on an object side thereof and a 
cemented lens consisting of a positive lens element convex on 
an object side thereof and a negative! lens element concave on 
an image side thereof, and said cemented lens and said 
positive lens on the object side are held in a lens barrel 
while the peripheral edges of the convex surfaces thereof 
abut peripherally or at peripheral several spots against the 
lens barrel. 
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element, and the following 

2 . 5 mm 




23. A zoom lens system Icomprising, in order from an 
object side of said zoom lenslsystem, a first lens group 
having positive refracting power and designed to be fixed 
during zooming, a second lens group having negative 
refracting power and designed to\ move from the object side to 
an image plane side of said zoom jlens system for zooming from 
a wide-angle end to a telephoto ^nd of said zoom lens system, 
a third lens group having positivfe refracting power and 
designed to move constantly from \hB image plane side to the 
object side for zooming from the w^L^-^ngle to the 

telephoto end, and a fourth lens/g:^oup having po^^itive 
refracting power and designed 
wherein said third lens grou 
consisting of a positive le 
element, said fourth lens gi}oup 

nditiod (10) 



movable during zooming, 
es a cemented lens 



where fB(min) is a length, as calculated on an air basis, of a 



a negative lens 
one positive lens 
is satisfied: 

• • • ( 10 ) 



in said zoom lens system 
ystem, representing a 
becomes shortest in a 



final surface of a lens having power 
to an image plane of said zoom lens f 
figure at which said zoom lens system 
whole zooming space, 

24. The zoom lens system accorc 
at least one surface of said positive 
lens group is defined by an aspherical surface. 

25. A zoom lens system comprising, in order from an 
object side of said zoom lens system, p first lens group 
having positive refracting power and designed to be fixed 



ing to claim 23, wherein 
lens in said fourth 



during zooming, a second lens Igroup having negative 
refracting power and designed Ito move from the object side to 
an image plane side of said zoom lens system for zooming from 
a wide-angle end to a telephota end of said zoom lens system, 
a third lens group having positive refracting power and 
designed to move constantly from! the image plane side to the 
object side for zooming from the wide-angle end to the 
telephoto end, and a fourth lens Igroup having positive 
refracting power and designed to pe movable during zooming, 
wherein said second lens group, and said third lens group 
comprises a cemented lens consisjfe^mg olf^ positive lens 
element and a negative lens e^emenu, and the following 



condition (10) is satisfied: 

mm/ < 



2.5 mm/ < fB(min)\< 4.84mm\ •••(10) 
where fB(min) is a length, afe calculated o'n\ an air basis, of a 
final surface of a lens having power| iry say.d zoom lens system 
to an image plane of said zoom lens ^stem^ representing a 
figure at which said zoom len&s^sy^e^ becom^ shortest in a 
whole zooming space. 

26. A zoom lens system comprising, in order from an 
object side of said zoom lens system,! a first lens group 
having positive refracting power and designed to be fixed 
during zooming, a second lens group having negative 
refracting power and designed to move Ifrom the object side to 
an image plane side of said zoom lens system for zooming from 
a wide-angle end to a telephoto end of |said zoom lens system, 
a third lens group having positive refnacting power and 
designed to move constantly from the image plane side to the 
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object side for zooming from 
telephoto end, and a fourth 



the wide-angle end to the 
ens group having positive 
refracting power and designedi to be movable during zooming, 
wherein said third lens group ^comprises , in order from an 
object side thereof, a positive lens component and a cemented 
lens consisting of a positive lens element and a negative 



lens element, and the following 

2 . 5 mm < f b ( 

where fB(niin) is a length, as calculated on an air basis, of a 
final surface of a lens having p9wer in said zoom lens system 
to an image plane of said zoom l^s^'^'gys't'em, representing a 



condition (10) is satisfied: 
m±n) < 4.8 mm • • • ( 10 ) 



figure at which said zoom 
whole zooming space. 

27. A zoom lens syst 
object side of said zoom 1 
positive refracting power, 
negative refracting power, 
refracting power and a fourth 
refracting power, wherein a spacing 
group and said second lens group, a 




tem becomes shortest in a 



isinq, in onder from an 
rst liens group having 



lensj group having 
"ns Aroup having positive 



roup paving positive 
between said first lens 
spacing between said 



second lens group and said third lens group, and a spacing 



Ld fourth lens group 
group comprises , in 
double-convex positive 



between said third lens group and sa 
varies upon zooming, said third lens 
order from an object side thereof, a 
lens component and a cemented lens cohsisting of a positive 
meniscus lens element convex on an obtiect side thereof and a 
negative meniscus lens element, said flourth lens group 
comprises a double-convex lens element\in which an object- 
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side surface thereof has a larger curvature, and the 
following condition (10) is satisfied: 

2.5 mm < fB(min) < 4.8 mm (10) 
where fB(min) is a length, as calculated on an air basis, of a 
final surface of a lens having pbwer in said zoom lens system 
to an image plane of said zoom lens system, representing a 
figure at which said zoom lens system becomes shortest in a 
whole zooming space. 

28. A zoom lens system 
object side of said zoom lens 
positive refracting power, a 
negative refracting power, 
refracting power and a four 
refracting power, wherein a 
group and said second lens 
second lens group and said 
between said third lens grou 
varies upon zooming, said first lens 
positive lens component, said second 
three lens elements or one single ler 



lens consisting of a negative lens element and a positive 



lens element in order from an object 



order from an 
group having 
I having 

having positive 

positive 
id first lens 
ween said 
and a spacing 
1 lens group 
onsists of one i 
lens group comprises 
s element and a cemented 




side thereof, said third 



lens group comprises three lens elements or a single lens 



element and a cemented lens consistin^j of a positive lens 
element and a negative lens element in order from an object 
side thereof, said fourth lens group donsists of one positive 
lens element, and the following condition (10) is satisfied: 

2 .5 mm < fB(min) < 4\. 8 mm • • • ( 10 ) 
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where fB(min) is a length, as calculated on an air basis, of a 



final surface of a lens having 
to an image plane of said zoom 



power in said zoom lens system 
lens system, representing a 



figure at which said zoom lens l^ystem becomes shortest in a 
whole zooming space. 

29, A zoom lens system combrising, in order from an 
object side of said zoom lens, a If irst lens group having 
positive refracting power, a secopd lens group having 
negative refracting power, a thir<| lens group having positive 
refracting power and a fourth len^ gro up ha ying positive 
refracting power, wherein a spa.<p^n^ between said first lens 
group and said second lens grcfup, 4 spacing betyeen said 
second lens group and said yhird lejns group, anq a spacing 



between said third lens gr 
varies upon zooming, said f 
elements or a positive lens 



ip and s 



irst len 
element 

element, said second or thij^^^^^^l^^ 
cemented lens component consisting bf at least one set of a 
positive lens element and a negative lens element, and the 



id fl^)urth lens group 



3 qjox p comprises two lens 
and a negative lens 



roup includes therein a 



J, 



following condition (10) is satisfied: 



c 4 . 8 mm 



(10) 



2.5 mm < fB(min) 

where fB(min) is a length, as calculated on an air basis, of a 
final surface of a lens having power I in said zoom lens system 
to an image plane of said zoom lens sWstem, representing a 
figure at which said zoom lens systeiq becomes shortest in a 
whole zooming space. 

30. A zoom lens system comprisihg, in order from an 
object side of said zoom lens system, \a first lens group 
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having positive refracting power and designed to be fixed 
during zooming, a second lens [group having negative 
refracting power and designed \to move from the object side to 
an image plane side of said zo&m lens system for zooming from 
a wide-angle end to a telephotoXend of said zoom lens system, 
a third lens group having positilve refracting power and 
designed to move constantly from the image plane side to the 
object side for zooming from the wide-angle end to the 
telephoto end, and a fourth lena group consists of one lens 
element, having positive refracttifig power afM designed to be 
movable during zooming, where^ said second leA^s group, and 
said third lens group comprises cement lens cdmponent 
consisting of a positive lehs elehient and a negative lens 



element, and said third le 



15 includes therein at least one asphericaa 



s groufl) or sajLd fourth lens group 



im compilis 



r 1 



31. A zoom lens syst 
object side of said zoom le^s, a f^-X^t Idns group having 

lens g^oup having 




surface . 

in order from an 



lens group having positive 
group having positive 
between said first lens 
spacing between said 



positive refracting power, a 
negative refracting power, a third 
refracting power and a fourth lens 
refracting power, wherein a spacing 
group and said second lens group, a 

second lens group and said third lerls group, and a spacing 
between said third lens group and sakd fourth lens group 
varies upon zooming, said first lensl group cops is tsb-f one 
positive lens element, said second lens group comprises three 
lens elements or a single lens elemenlt and a cemented lens 
consisting of a negative lens element! and a positive lens 



.S::;s. 
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element in order from an object side thereof, said third lens 
group comprises three lens el(2ments or a single lens element 
and a cemented lens consisting of a positive lens element and 
a negative lens element, and sWid fourth lens element 
consists of : one positive lens element, with at least one 
aspherical surface introduced ii said third lens group or 
said fourth lens group. 

32. The zoom lens systfem 
1 to 8, 18, 2 3 and 25 to 3/, whj 
following condition: 

2 . 5 n\m < f B(mkx) < 74 . 8 mm •••(11) 
calculated Ion an air basis, of a 



accordingxto any one of claims 
h further Nsatisfies the 



where fB(inax) is a length. 



ig pos 



er in\said zoom lens system 
3 system, representing a 
:em becomes longest in a 



final surface of a lens hav 
to an image plane of said zoom len 
figure at which said zoom lens sys 
whole zooming space 

33. An image pickup system ijicluding an objective 
optical system comprising a zoom Idns system as recited in 
any one of claims 1 to 8, 18, 23 and 25 to 31, and an 



electronic image pickup device loc. 
said zoom lens system. 



ted on an image side of 




